| INTRODUCTION
Atrial fibrillation (AF) is the most common arrhythmia in the clinic, and comorbidities with AF have been associated with an increased risk of morbidity and mortality. 1 AF may cause many fatal complications such as thromboembolic events and heart failure. Notably, patients with AF are associated with an approximately 5-fold increase in the risk of stroke. 2 Therefore, the early identification of patients at risk for AF is of important significance for the prophylaxis of AF and related complications. Although there are many factors, such as an unhealthy diet, obesity, inactivity and smoking, 3, 4 the overall associations between healthy behavior and factors are rarely reported.
The American Heart Association (AHA) recently established the concept of ideal cardiovascular health (CVH) metrics based on 4 healthy behavior metrics (nonsmoking, normal weight, moderate physical activity, and a healthy diet) and health factors (normal cholesterol, blood pressure, and fasting blood glucose [FBG] ). 5 Each of these metrics could be applied to categorize the individuals into 3 levels, namely ideal, intermediate, or poor, scored with 2, 1, or 0 points, respectively. 6 Therefore, the CVH metric is accordingly physical activity statuses were assessed with a semiquantitative questionnaire, and the other indices were measured at the time of baseline recruitment.
| Smoking
According to the AHA guidelines, we classified smoking as ideal (never or quit smoking >12 months previously), intermediate (former smoking within the previous 12 months), or poor (current smoking).
| Physical activity
Based on a self-report, physical activity was classified as ideal (≥150 min/wk of moderate intensity or ≥75 min/wk of vigorous intensity), intermediate min/wk of moderate intensity or 1-74 min/wk of vigorous intensity), or poor (none), which was defined in our previous publication. 
| Diet
Dietary intake was assessed with a questionnaire on food consumption frequency. 11, 12 All of the participants were asked about the frequencies and quantities of the consumption of major food items during past year, including fiber-rich whole grains, vegetables, fruits, eggs, red meat (beef, lamb, and pork), seafood, milk, soybean products, nuts, sugar/sweet drinks, and tea. Salt intake was assessed according to a self-report. The healthy components of dietary intake were defined as follows: 4.5 or more servings per day of fruits and vegetables, 3 or more servings per day of fiber-rich grains, 2 or more servings per week of fish or shellfish, salt intake below 6 g per day,
and a sugary drink consumption of once per week or less. We classified dietary intake as ideal (4-5 components), intermediate (2-3 components), or poor (0-1 components) according to the AHA definition.
2.6 | Blood pressure, total cholesterol, and fasting blood glucose
Blood pressure was measured using a mercury sphygmomanometer.
Two readings of the systolic blood pressure (SBP) and diastolic blood pressure (DBP) were measured at a 5-min interval with the participants resting in a chair, and the averages of the readings were used for the analyses. We classified blood pressure as ideal (SBP <120 mmHg and DBP <80 mmHg and untreated), intermediate (SBP 
| Clinical assessment
The participants underwent a physician-administrator clinical interview, a medical history collection, and a physical examination by a well-trained physician at our medical center. AF was diagnosed by a standard 12-lead ECG or a Holter report. Participants who did not exhibit AF on the ECG test but had a history of AF/atrial flutter based on all available medical records were also diagnosed with AF. The participants who were deemed to have experienced paroxysmal/persistent AF or an atrial flutter were verified upon review by another cardiology physician who was informed of all of the baseline recruitments. Diagnosis of heart failure, stroke, and myocardial infarction were determined by cardiology physicians according to the established major and minor criteria [13] [14] [15] or determined by a selfreport history. Alcohol consumption was defined as the consumption of 2 standard units (1 standard unit: 120 mL of wine, 360 mL of beer, 45 mL of spirits/day) or more. To evaluate the overall influence of the CVH metrics, we created a dichotomized variable for each component of the CVH metrics. "Ideal" was coded as 1, and "nonideal"
(the "intermediate" and "poor" categories combined) was coded as 0.
| Statistical analyses
Descriptive analyses were used to summarize the baseline characteristics of the participants based on the presence of AF. Continuous variables were described by the mean (standard deviation) and were compared using analysis of variance. Categorical variables were described with percentages and were compared using χ 2 tests. Logistic regression was used to evaluate the relationships between the prevalence of AF and each of the components of the CVH metrics using odds ratio (OR) and 95% confidence interval (CI); ideal behavior and health factors were also separately evaluated. The model was adjusted for age, sex, alcohol consumption, previous heart failure, myocardial infarction, and stroke because these factors are known or possible risk factors for AF. We estimated the associations between the CVH metrics and AF stratified by sex and age, as well as the total number of ideal behavior/health factors combined. All statistical tests were 2-sided with a significance level of P ≤ 0.05. All analyses were performed using SAS 9.3 (SAS Institute, Cary, NC).
| RESULTS
We identified 55 cases of AF (0.61%) among 9078 participants (4768 men and 4310 women). After excluding the participants with missing data and those under the age of 40 years, 48 cases of AF (1.07%)
were identified in the final sample of 4477 individuals (2216 men and 2259 women); the prevalence in men and women were 1.4% and 0.71%, respectively. We reported age-stratified prevalence of AF (Table 1) , and found that the prevalence of AF in the elder is significantly higher in both sexes. Table 2 provides the baseline characteristics of the individuals with and without AF. Men accounted for a larger proportion (66.7%) of the AF group than women (P < 0.05).
The participants with AF were older and tended to have previous myocardial infarction, stroke, and heart failure. Regarding CVH metrics, the participants with AF had significantly lower FBG levels. No differences in the other ideal CVH metrics were found between participants with and without AF. We subsequently evaluated the association between each CVH metric and the prevalence of AF. After adjusting for age, sex, alcohol consumption, previous heart failure, stroke, myocardial infarction, and the other 6 CVH metrics, participants of ideal physical activity were found to have lower AF prevalence in the common population. The participants who exhibited more physical activity Table 4) .
The association between ideal CVH and the odds of AF was also separately observed according to the number of behavior and health factors (Table 5) . We found that the participants who achieved 3 to 
| DISCUSSION
The participants ages ≥40 years with ideal CVH component scores were associated with a lower prevalence of AF in this community population. This inverse association remained significant in men and participants <60 years. As expected, the behavior and health factors of ideal physical activity, dietary intake, and FBG played crucial roles.
These results indicated that participants with lower CVH metrics scores may be at an increased risk for AF. Prospective cohort and interventional studies are needed to confirm our results. a The reference group includes participants with a nonideal metric of cardiovascular health, and the following potential confounders were adjusted for each OR: age, sex, drinking, previous heart failure, stroke, and myocardial infarction.
| Behavior
Other studies have also examined the relationships between AF and individual modifiable components. 16, 17 A prospective study of 36 513
women with a median follow-up of 12 years found that moderate (>4 h weekly) physical activity reduces the risk of AF by 15% versus <1 h of exercise weekly. Moreover, participants with moderateintensity physical activities exhibit a reduction in the incidence of AF by 28% compared with the no-exercise group according to the Cardiovascular Health Study. 18 Moderate exercise may reduce the risk of AF by preventing dyslipidemia and diabetes. 19, 20 Regarding dietary intake, 1 study suggested that the amount of fish intake decreases the risk of AF due to the consumption of fish oil, and docosahexaenoic acid may play an crucial role in this effect. 21 The development of AF is moderately associated with the intake of ions, which may be influenced by dietary intake (soybean, grains, peanuts, and some specific vegetables and fruits). 22 Interestingly, our study indicated that participants who keep a balanced diet are associated with a reduced prevalence of AF, which may be independent of the contributions of other cardiovascular risk factors.
A significant inverse relationship between current smoking and AF was proposed in previous studies. 23 However, we did not observe an association between current smoking and AF prevalence in our cohort. Similarly, in a previous study in the Framingham cohort, current smoking was not found to be a significant determinant of AF risk, 24 which may partially support our results. The relationship between smoking and AF remains controversial. Furthermore, no relationship was detected between BMI and AF prevalence, which may also be different from other studies conducted outside of China. 25, 26 Interestingly, a previous study of 3922 elderly Chinese people indicated no association between obesity and AF prevalence (P > 0.05). 27 Recent studies reported that the prevalence of AF varies according to race, 28 which may partly explain the difference in prevalence of AF observed in studies from China and those from Western countries. Abbreviations: AF, atrial fibrillation; CI, confidence interval; OR, odds ratio.
Model 1: adjusted for age and sex. Model 2: adjusted for age, sex, drinking, previous heart failure, stroke, myocardial infarction. a Adjusted for age, sex, drinking, previous heart failure, stroke, and myocardial infarction.
b Adjusted for age, sex, drinking, previous heart failure, stroke, and myocardial infarction, plus total cholesterol, fast blood glucose, systolic blood pressure, and diastolic blood pressure.
c Adjusted for age, sex, drinking, previous heart failure, stroke, and myocardial infarction, plus current smoking, body mass index, ideal physical activity, and ideal diet.
| Factors
The present study also analyzed health factors and their associations with AF. Ideal blood pressure was found to not be significantly associated with AF prevalence. Although hypertension is widely acknowledged and has been confirmed to be among the leading contributors to AF prevalence in prospective studies, 24, 29, 30 hypertension was not always a significant determinant of AF prevalence in cross-sectional studies.
Moreover, some antihypertensives, such as β-blockers and calcium channel blockers, may be protective against AF, and thereby attenuate the association between hypertension and AF. Ideal FBG may also be associated with the reduced risk of AF, perhaps reflecting the contribution of diabetes to AF. 31 Our results indicate that ideal FBG significantly reduces the prevalence of AF but not in individuals over 60 years of age. This may be explained by the fact that employees of the oilfield accounted for a large proportion of the population in the present study, and these employees tended to be younger. Furthermore, elderly individuals may focus on their blood glucose levels to a greater extent than younger people. No association was detected between total cholesterol and the prevalence of AF, which is similar to the results of a multiethnic study, 32 suggesting that serum cholesterol may be less important during the pathogenesis of AF.
We further explored the relationship between the number of ideal CVH metrics and the prevalence of AF. The results indicated that a single ideal cardiovascular element may not produce an obvious effect in preventing AF. However, the integration of these factors and behavior may show a profound effect due to the interactions between these elements. These results also showed that improving behavior and health factors are of significance for preventing AF. The epidemiological differences between men and women were reasonable due to the differences in the physiological characteristics and the ranges of behavior between the sexes.
| Strengths and limitations
Although the results of this study are favorable, some limitations warrant consideration. First, we were not able to determine the temporal aspects of the relationships between the CVH metrics and AF because we did not conduct a cohort study. However, our follow-up study is ongoing, and prospective studies may be performed in the future. Second, this research was based on individual residents of a single community. Consistent with aforementioned epidemiologic data, the number of AF patients is relatively small (0.6%). Moreover, our study sample was primarily composed of the young and middleaged miners of Jidong Oilfield Inc., and the proportion of elderly subjects is limited. However, the advantages of our study are the inclusion of a community-based, randomized, large sample of 4477 subjects; face-to-face clinical interviews; and a wide age range (40-82 years old), which in part make up for the weaknesses. Third, the baseline ECG measurements and Holter reports were performed only once; we were thus unable to identify individuals with asymptomatic AF. However, the method used in our study has also been applied in other published epidemiological investigations. 
